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TI Genetic selection method of screening random peptide libraries 

to identify inhibitors of cAMP-dependent kinase phosphorylation pathways 
IN Murray, Andrew W.; Smith, Dana L.; Sorger, Peter K. ; Norman, Thea C. 
PA The Regents of the University of California, USA 
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Claimed is a method for constructing macromol . libraries by 
transforming host cells with a collection of recombinant vectors that 
encode chimeras comprised of a carrier protein and a random peptide 
sequence, with genetic selection serving to elucidate mols. of diagnostic 
or therapeutic use. More specifically, it involves screening peptide 
libraries to identify inhibitors of cAMP-dependent kinase 

phosphorylation pathways. The chimeric gene is expressed intracellularly 
so that peptide inhibitors of biol . pathways are identified through 
genetic selection. The cell survives or proliferates when the interaction 
disrupts the biol. pathway and the cell dies or fails to proliferate when 
the interaction does not disrupt the biol. pathway. The peptide sequence 
are placed in the surface loop of the carrier protein, making it 
conf ormationally restricted and better able to interact with binding 
partners with higher affinity than unconstrained peptides. Peptides 
having a wide variety of uses such as therapeutic of diagnostic reagents, 
may thus be identified without, any prior information on the structure of 
the desired target for the chimera. Target mols. identified using this 
method include G-protein coupled receptor of the yeast pheromone pathway, 
p34cdc2 protein kinase inhibitor of the cell cycle arrest pathway, cdc5-ad 
protein kinase inhibitor of the cellular DNA damage check point pathway 
and Mpsl protein kinase inhibitor of the cellular spindle assembly 
/ checkpoint pathway. 
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Delineation of selective cyclic GMP-dependent protein kinase la 
substrate and inhibitor peptides based on combinatorial peptide 
libraries on paper 

AU Dostmann, Wolfgang R. G. ; Nickl, Christian; Thiel, Stefan; Tsigelny, Igor; 

Frank, Ronald; Tegge, Werner J. 
CS Department of Pharmacology, College of Medicine, University of Vermont, 

Burlington, VT, 05405, USA 
SO Pharmacology & Therapeutics (1999), 82(2-3), 373-387 
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DT Journal 
LA English 

AB Peptide libraries on cellulose paper have proven to be valuable 

tools for the a priori determination* of substrate specificities of cAMP- and 

cyclic GMP-dependent protein kinases (cAMP-kinase and cGMP-kinase) on the 

basis of octapeptide sequences. Here, we report the extension of our 

peptide library screens to 12-mer and 14-mer peptide sequences, 

resulting in highly cGMP-kinase la selective peptides. The 

sequences TQAKRKKS LAMA -amide and TQAKRKKSLAMFLR-amide , with Km values for 



cGMP-kinase la of 0.7 and 0.26 uM and Vmax values of 11.5 and 
10.9 umol/min/mg, resp., display a high specificity for this enzyme. 
Furthermore, replacing the phosphate acceptor residue serine with alanine 
in TQAKRKKSLAMA- amide resulted in the highly cGMP-kinase la 
selective inhibitor peptide TQAKRKKALAMA- amide, with inhibitor consts. for 
cGMP-kinase la and cAMP-kinase of 7.5 uM and 750 uM, resp. 
Selective cGMP-kinase inhibitors have the potential to play an important 
role in the elucidation of the distinct cellular functions of cGMP-kinase 
sep. from those activated by cAMP-kinases, and, therefore, may play an 
important role as pharmaceutical targets . Mol . docking expts . of the most 
cGMP-kinase selective sequences on a mol. model of the catalytic domain of 
cGMP-kinase la suggest that they adopt unique conformations, which 
differ significantly from those observed for the cAMP-kinase-specif ic 
inhibitor PKI(5-24). Our results suggest that despite their structural 
similarities, cAMP-kinase and cGMP-kinase use distinct peptide substrate 
and inhibitor conformations, which could account for their unique 
substrate specificities. These findings are further supported by cAMP- 
and cGMP-kinase-selective inhibitor analogs with (D) -Ala residues at the 
inhibitory positions. 
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TI Construction and functional study of protein kinase inhibitor phage 

AU Chen, Chang zheng; Yang, Xinying; Xia, Qichang; Li, Boliang; Wang, Yinglai 

CS Shanghai Institute Biochemistry, Chinese Academy Sciences, Shanghai, 
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DT Journal 
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AB A DNA fragment, which encoded the heat -stable protein kinase inhibitor 

(PKI) (5-24) of cAMP- dependent protein kinase (cAPK) , was synthesized and 

cloned into phage display vector fd-tet-DOGl. PKI (5-24) was displayed on 

the surface of phage fd, which was termed PKI phage (cAPK inhibitor 

phage) , in a form fused with gene III protein (g3p) . The PKI phage not 

only repressed cAPK effectively, but also bound with the immobilized 

recombinant His6-tag mouse cAPK-Ca (His6-mCa) specifically. 

The bound PKI phages were quant . eluted under acidic conditions . Model 

affinity screening demonstrated that PKI phages were selectively enriched 

from the mixture of PKI phages and wild-type phages (1:108) using affinity 

chromatog. of immobilized His6-mCa. The results suggest that 

selecting protein kinase inhibitor by phage display technique is feasible. 
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AB AX [NHCRR1COG] nYB [A, B = bond, H, electrophilic or nucleophilic group, 

amino acid, nucleotide, or carbohydrate derivative, organic structural motif, 
reporter element, polymerizable organic group, macromol. component, R; A and 
B are optionally connected to each other or to other structures; X, Y - 
bond, 5:1 C, N, S, O atom or combinations thereof; R, Rl = A, B, 
cyano, N02 , halo, 0, OH, alkoxy, thio, alkyl, (substituted) (hetero) aryl, 
etc.; G = connecting group, bond; n £1; with provisos], were prepared 
The new mols. and fabricated materials are mol . recognition agents useful 
in the design and synthesis of drugs, and have applications in sepns. and 
materials science. Thus, oligomer (I; Ql = 4 -benzoylcytidinyl ; Q2 = 
4-benzoyladeninyl) was prepared in several steps using 2-phenyl-5-oxazolone. 
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